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@ Computer assisted language translating machine. 

(g) A computer assisted language translating machine com- 
prising a morpheme analyzer for separating a source language 
sentence, transmitted from a communication appliance, into 
morphemes: a syntax analyzer for analyzing the syntax of a 
string of the morphemes; a converter for converting a syntactic 
structure of the input sentence into a syntactic structure of the 
target language; a sentence generator for generating a 
translated sentence according to the syntactic structure of the 
target language: a first storage unit for storing character data 
forming the source language sentence; a character data writing 
device for sequentially writing the character data; a character 
data reading device for reading the character data from the first 
storage unit after a predetermined time subsequent to the 
writing of the character data into the first storage unit; a second 
storage unit for storing the character data read out from the first 
storage unit: a discriminator for determining whether or not the 
character data read out by the character data reading device 
represents the end of one sentence: and a translation starting 
means operacie. when the discriminator indicates that the 
character data 'ead out represents the end of one sentence, to 
initiate a trarslation with respect to the character data 
representative of such one sentence and stored in the second 
storage unit. 
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Description 



BACKGROUND OF THE INVENTION 



1. Field of the Invention 

asl^JZT* inVemi ° n relates to a computer 
assisted anguage translating machine and. more 

r V k 10 ,he ,rans,a «"9 "i«hine capable of 
accom P l,sh,ng a real-time translation of an origina 

r," C eTamJ, r ° m ! COmm - ica tion appliance sTch 
as. tor example, a telex machine. 



2. Description of the Prior Art 

«HI e , re ^ °r i9inal ,ext in a sourc « language for 

reCeiVeC3 by 3 com^tSi 
apphar.ee .s translated into a translated version in a is 
target .anguage. for example. Japanese, with the use 
of the computer assisted language translating 

t7 rllo 6 ' T ° Perat0r ° f ,he ^"slating machine has 
to manually ,nput a message, received by the 
communication appliance and representing the 20 
original text, through a keyboard arrangement into 
the ^slating machine. A.ternatively. thl translating 
machine can be connected with the communication 
appl-ance so that the translating machine can 

fh V ransmitted message directly from the 25 
commun.cat.on appliance and. in such case the 
transmuted message has to be temporarily stored in 
a system storage file. When the message stored in 
the system storage file is to be translated the 
S or ha f |f ""dergo a time-consuming manipu- 30 
at.on to ca. the message from the. storage file and 
hen to enter .t in a translation module in the ■ 
translating machine. 

tranlf ^ l"^ ° f ^ ° ri 9 inal te « "to the 

^anslatrng mach.ne or the withdrawal of the received 35 
message from the system storage file for the entry 
thereof into the translating machine requires the 

% ZZ h" ° f manUa ' ' ab0rS - A "°rdingly. the prior 
art method ,s .neffective to accomplish a realtime 
trans.at.on of the message in one source language « 

c£LL ,rans,at ! d version ^ a target language^ 
different from the source language. 

SUMMARY OF THE INVFMTiom 

The present invention has been developed with a ax 
view to substantially solving the above deawbeS 
disadvantages and has for its essential object to 
prov.de an .mproved computer assisted language 

eal t™ 9 , ma ? hine Capab,e of accomplishing^ 
readme translation of a message in a source so 
language, received from a communication appliance 
•nto a translated version in a target language 
According to the present invention there is 

mSe d w a h CC r PU,er aSSiSt6d ' an ^ a 9e transiting 
r ecara , «M"Pnses a morpheme analyzer for 55 

i£ a Z S ° UrC t e ' angUa9e Sentence ' transmitted 
o 0 T a communicat, o n appliance, into morphemes to 
provide .nformation .nc.uding parts of speech of the 
morphemes w.th the use of at least a fixed main 

o T*r?na*T£ X ana ' yZer ,0r analy2ing syntaJ eo 
or a string of the morphemes, which have been 

separated by the morpheme analyzer, with the use o" 

a d.ct.onary and grammatical rules: a converter for 



convening a syntactic structure of the input sen- 

l!nf e ;, an3 ! yZed by ,he Syn,ax ana 'J««r- into a 
syntactic structure of the target language: anc a 
sentence generator for generating a translated 
sentence according to the syntactic structure of -re 
target language converted by the converter 
To accomplish the above described object of *. e 

t P ™n?r,- mVenti0 K n the com P uter assisted language 
translating machine also comprises a first storage 
un.t for storing character data' forming the sourc' 
anguage sentence: a character data writing mea^ 
for sequentially writing the character data Tn ^ e 
order ,n which the character data are inputted fr~- 
he communication appliance: a character ala 
reading means for reading the character data 

T* 9 * Urit the order - * which 
character data are sequentially stored in the firs- 
storage unit, after a predetermined time subseque" 
sto an." ? 9 ° f CharaC,er data int ° the AW 
ch.ri2,r 2''*' SSCOnd S, ° rage Unit for storin 9 the 
rp-riTn rSaC3 ° Ut by ,he character data 

reading means from the first storage unit J 
disenmmating means for determining whither or nc" 

ITJnn T" d3ta rSad ° Ut by tne chara cter da-a 
reading means represents the end of one sentence 
and a translation starting means operable, when the 
discriminating means indicates that the character 
data read out represents the end of one sentence tc 
initiate a translation with respect to the charac£ 

? 0 r^ rePr fK entatiVe of Such we "sentence arc 
stored in the second storage unit 

According to the present invention, when the 
fra^T d3ta """".ntlng the sentence received 
from the communication appliance is inputted the 
character data are sequentially written into the first 
storage unit .n the order in which the character data 
have been inputted. Subsequently, after the passage 
of the predetermined t.me subsequent to the writing 

nL« C ^ raC,er d3,a into the first borage ur* 
performed by the character writing means the 

SS^k*? Writ1en in the first borage unit are 
read out by the character data reading means in the 
order, ,n which they have been written, for the 
storage into the second storage means. At this time 
he d.scnm.nat.ng means determines whether or not 
pL?n aC,er d3ta fead ° ut ,ne ch aracter data 
Shou^th?^ 5 represent the e "d of one sentence. 
Should the discr.minat.ng means determine that the 
character data representative of the end of one 

m««e "JT b6en fead ° ut ' the translation starting 
means mitiates the translation with respect to the 

an^ r ^ e : d da n a t r h epreSerta,ive ° f sucn -e sentence 
and stored ,n the second storage means 

inDut^d S ° UrCe lan9uage se "tence is 

inputted in the morpheme analyzer, the source 
tenguaae sentence is separated into a strings of 
morp hem e S to provide jnformatjon 9S of 

parts of speech. The syntactic structure o^ the 
mo pheme strings is then analyzed by the syn ax 
analyzer with the use of the dictionary and the 
grammatical rules and is subsequently converted by 
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the converter into a syntactic structure of the target 
language. The syntactic structure of the target 
language is utilized by the sentence generator for 
generating a translated sentence according to such 
syntactic structure of the target language. 

Accordingly, when the character data of the 
source language sentence received from the com- 
munication appliance is inputted, a translation 
thereof into the target language is automatically 
executed sentence to sentence. 

BRIEF DESCRIPTION OF THE DRAWINGS 

This and other objects and features of the present 
invention will become apparent from the following 
description taken in conjunction with a preferred 
embodiment thereof with reference to the accompa- 
nying drawings in which like pans are designated by 
like reference numerals and in which: 

Fig. 1 is a block diagram of a preferred 
embodiment of a computer assisted language 
translating machine according to the present 
invention: 

Fig. 2 is an operating structure diagram of a 
translation module according to the preferred 
embodiment; 

Fig. 3 is a diagram showing the contents 
stored in a buffer A: 

Fig. 4 is a flowchart showing the sequence of 
operation for storing character data; and 

Fig. 5 is a flowchart showing the sequence of 
reading and translating data inputted from a 
communication appliance. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT : ~ _ 

Referring to Fig. 1, a block diagram of a computer 
assisted language translating machine according to 
the present invention is shown. The translating 
machine comprises a main CPU (centrai processing 
unit) 1 , a main memory 2, a CRT 3 (cathode ray tube) 
3, a keyboard 4, a translation module 5. a memory 
device 6 storing dictionaries, grammatical rules and 
tree structure conversion rules for translation, and a 
printer for providing a visible output representative 
of a result of translation performed by the computer 
assisted language translating machine. 

When a source language text is inputted to the 
translation module 5, the translation module 5 
translates and outputs a target language counter- 
part. Specifically, the source language text entered 
from keyboard 4 is transferred to the translation 
module 5 under the control of the main CPU 1. The 
translation module 5 makes use of grammatical rules 
and tree structure conversion rules stored in the 
memory 6 to translate the inputted source language 
text into the target language counterpart as will be 
described later. The result of this translation is 
outputted to the printer to provide a translated 
version of the source language text. The translated 
version may also be displayed on the CRT 3. 

Fig. 2 illustrate a specific structure of the 
translation module 5 used in the practice of the 
preferred embodiment of the present invention. 

When the source language sentence is inputted in 
the morpheme analyzer 11. the morpheme analyzer 
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11 makes use of the dictionary stored in the 
memory 6 to separate the source language sentence 
into a strings of morphemes (word string) to provide 
information including the parts of speech of each of 
words forming the source language sentence, 
information on the grammar and translations of each 
word and also to analyze tense, person and number. 
The syntactic structure of the morpheme strings is 
then analyzed by the syntax analyzer 12 which 
makes use of the grammatical rules and the 
dictionary to determine a syntax analysis tree 
structure determinative of the relationship between 
the individual words forming the sentence. 

The converter 13 makes use of the tree structure 
conversion rules stored in the memory 6 to convert 
the structure of the syntax analysis tree for the 
source language sentence to the structure of the 
target language sentence. The sentence generator 
14 applies the Japanese postpositional article and 
auxiliary verbs appropriate to the Japanese transla- 
tion, the resultant translation being outputted from 
the translation module 5 to the printer 7. 

Fig. 3 illustrates the structure of a buffer A for the 
storage of character date comprising the source 
language text transmitted from the communication 
appliance such as, for example a telex machine. The 
buffer A is adapted to store character data represen- 
tative of each character at a location specified by a 
writing pointer which is incremented at the time of 
writing the character data. When reading the written 
character data out from the buffer A. the character 
representative of each character is read out from the 
location specified by a reading pointer which is 
. incremented at the time of reading the character 
data. 

Fig. 4 illustrates a flowchart showing the sequence 
of operation for storing character data and Fig. 5 
illustrates a flowchart showing the sequence of 
reading and translating data inputted from a com- 
munication appliance. 

Hereinafter, a process for the real-time translation 
according to the preferred embodiment of the 
present invention will now be described with 
particular reference to Figs. 3 to 5. Referring first to 
Fig. 4, at step S1. the writing pointer indicating the 
location in the buffer A at which the character data is 
to be stored is zeroed for initializing the character 
data storage buffer A. Then, at step S2, and when 
the character data are transmitted from the com- 
munication appliance such as the telex machine, a 
decision is made to determine if one character data 
so inputted represents character data indicative of a 
RETURN data (line-begin command). If a result of 
decision at step S2 indicates that the character data 
represents the RETURN data, the program flow 
proceeds to step S5, but if it does not, the program 
flow proceeds to step S3. 

At step S3, the character data so inputted is 
written in the buffer A at the location specified by the 
writing pointer and. thereafter, the writing pointer is 
incremented at step 34. 

At step S5, a decision is made to determine if the 
character storage process should be continued. 
Where it should be continued, the program flow 
proceeds to step S6, but if it should not. the 
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character data storage process is terminated. 

At step S6. a decision is made to determine if the 
writing pointer is greater than MAX (indicative of the 
last location for the storage of the character data in 
the buffer Al.ln the event that the writing pointer is 
greater than Max, it means that the buffer A is full of 
the character data and, therefore, the program flow 
return to stec S1 to reset the writing pointer to zero. 
On the other hand, if the writing pointer is not 
greater than Max, the program flow returns to step 
S2 to continue the character data storage process 
for the next succeeding character data. 

On the o:ner hand, when the storage of the 
character date representative of the source lan- 
guage text into the buffer A is initiated in the manner 
as hereinabove described, the reading of the 
character data so stored in the buffer A takes place 
after a precetermined time subsequent to the 
initiation of the storage of the character data 
representative of the source language text. Herein- 
after, the secuence of reading and translating data 
inputted from the communication appliance will be 
described wrth reference to Fig. 5. 

At step S11. the reading pointer is set to zero 
followed by step S12 at which the character data 
corresponding to one character is read out from the 
location of tne buffer A specified by the reading 
pointer. At steo S13, a decision is made to determine 
if the character data corresponding to one character 
read from the buffer A represents a character data 
indicative of a period (.). Should it represents the 
period, the program flow proceeds to step S17, but 
should it not represent the period, the program flow 
proceeds to step S14. 

At step S14. the character data corresponding to 
one character read out at step S12 is stored in a 
buffer B, nor shown, for the storage of a source 
language from which translation should be made. 
Then, at step S15. a decision is made to determine if 
the reading pointer is equal to MAX. If it is equal to 
MAX, the program flow return to step S1 1, but if it is 
not. the proc-am flow proceeds to step S16. 

At step S15. the reading pointer is incremented, 
followed by step S12. 

At step S17. the character data representative of 
the period read out is stored in the buffer B. Then, at 
step S18, a oecision is made to determine if the 
reading pointer is equal to MAX. If it is equal to MAX. 
the program flow proceeds to step S20. 

At step St 3. the reading pointer is set to zero 
followed by step S21. 

At step S2C. the reading pointer is incremented 
followed by step S21. 

At step S2^. the character data corresponding to 
one characte- is read out from the location of the 
buffer A specked by the reading pointer, followed by 
step S22 at w-ich the character data so read out is 
examined as to whether or not it represents a space. 
If it represents the space, the program flow 
proceeds to step S24. but if it does not. the program 
flow proceecs to step S23. At step S23, the 
character date corresponding to one character read 
out in the manner as hereinabove described is 
stored in the cuffer B and. thereafter, step S27 takes 
place. 



Since the character data representative of the 
period {.) has been read out at step S12 and the 
character data representative of the space has also 
been read out at step S21, all of the character data 
5 corresponding to one sentence are determined as 
read out from the buffer A and subsequently stored 
in the buffer B and. accordingly, the translation of the 
character data so stored in the buffer B is initiated at 
step S24. 

10 With the translation process so initiated, the 
character data corresponding to one sentence 
referred to above are inputted to the translation 
module 5 under the control of the main CPU 1 for the 
translation thereof into the target language. 
15 At subsequent step 25, the resultant translation 
given at step S24 is outputted to the printer 7 to 
provide a printed output of the resultant translation 
of one sentence, thereby completing one cycle of 
translation process. 
20 At step S27, a decision is made to determine if the 
reading pointer is equal to MAX. If it is equal to MAX 
the program flow return to step St 1 to set th* 
reading pointer to zero, but if it is not. the program 
flow proceeds to step S28 at which the reading 
25 pointer is incremented and the program flow 
subsequently return to step S12 to read the 
character data corresponding to the next succeed- 
ing one sentence out from the location of the buffer 
A specified by the reading pointer. 
30 Thus, according to the present invention, when 
the character data representative of the sentence in 
the source language is inputted from the communi- 
cation appliance such as the telex machine, the 
character data are temporarily stored in the buffer A 
35 thereby to avoid any possible leak of portion of the 
character data transmitted direct from the communi- 
cation appliance. Simultaneously therewith, the input 
of the character data from the communication 
appliance provides a cue with which the reading 
40 process for reading the character data stored in the 
buffer A is automatically started after the predeter- 
mined time. Then, the end of one message is 
automatically recognized and a translation program 
stored in the translation module is started to execute 
45 the translation without requiring the intervention of 
the operator. 

According to the present invention, it is possible 
to accomplish the real-time translation once the 
source language message received by the com- 
50 munication appliance is inputted to the translating 
machine. 

Thus, from the foregoing description, it is clear 
that, when the character data representing the 
sentence received from the communication ap- 

55 pliance is inputted, the character data are sequen- 
tially written into the first storage unit. The character 
data written in the first storage unit are subsequently 
read out by the character data reading means. At 
this time, the discriminating means determines 

60 whether or not the character data read out by the 
character data reading means represent the end of 
one sentence and. in the event that the discriminat- 
ing means determine that the character data 
representative of the end of one sentence have been 

65 read out. the translation starting means initiates the 
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translation with respect to the character data 
representative of such one sentence and stored in 
the second storage means. Accordingly, when the 
character data of the source language sentence 
received from the communication appliance is 
inputted, a translation thereof into the target lan- 
guage is automatically executed sentence to sen- 
tence. 

Although the present invention has been fully 
described in connection with the preferred embodi- 
ment thereof with reference to the accompanying 
drawings, it is to be noted that various changes and 
modifications are apparent to those skilled in the art. 
For example, although in describing the preferred 
embodiment of the present invention, reference has 
been made to the example wherein the English 
sentence is translated into Japanese, the concept of 
the present invention can be equally applicable to a 
translation of Japanese, or any other source lan- 
guage, into English or any other target language 
linguistically different from the source language. 

The invention being thus described, it will be 
obvious that the same may be varied in many ways. 
Such variations are not to be regarded as a 
departure from the scope of the invention. There are 
described above novel features which the skilled 
man will appreciate give rise to advantages. These 
are each independent aspects of the invention to be 
covered by the present application, irrespective of 
whether or not they are included within the scope of 
the following claims. 



Claims 



1 . A computer assisted language translating 
machine comprising: 

a morpheme analyzer for separating a source 
language sentence, transmitted from a com- 
munication appliance, into morphemes to pro- 
vide information including parts of speech of 
the morphemes with the use of at least a fixed 
main dictionary; 

a syntax analyzer for analyzing the syntax of a 
string of the morphemes, which have been 
separated by the morpheme analyzer, with the 
use of a dictionary and grammatical rules ; 
a converter for converting a syntactic structure 
of the input sentence, analyzed by the syntax 
analyzer, into a syntactic structure of the target 
language: 

a sentence generator for generating a trans- 
lated sentence according to the syntactic 
structure of the target language converted by 
the converter; 

a first storage unit for storing character data 
forming the source language sentence: 
a character data writing means for sequentially 
writing the character data ; n the order in which 
the character data are inputted from the 
communication appliance: 
a character data reading means for reading the 
character data from the first storage unit in the 
order, in which the character data are sequen- 
tially stored in the first storage unit, after a 
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predetermined time subsequent to the writing 
of the character data into the first storage unit; 
a second storage unit for storing the character 
data read out by the character data reading 
means from the first storage unit; 
a discriminating means for determining whether 
or not the character data read out by the 
character data reading means represents the 
end of one sentence , and 

a translation starting means operable, when the 
discriminating means indicates that the charac- 
ter data read out represents the end of one 
sentence, to initiate a translation with respect to 
the character data representative of such one 
sentence and stored in the second storage unit. 

2. Computer assisted language translating 
apparatus adapted to crovide a real-time trans- 
lation of character data received in a first 
language from a communications device into 
character data in a second language. 

3. Computer assisted language translating 
apparatus comprising : 

first memory means; 

writing means for sequentially writing character 
data from a communications device into the first 
memory means: 
second memory means: 

means for transferring said character data from 
the first memory means to the second memory 
means: 

means for detecting the end of each sentence 
of character data as it is transferred to the 
second memory means: and 
translating means operable in response to said 
. detecting-means to. translate a sentence of the 
character data stored in the second memory 
means once the sentence end is detected. 

4. A computer assisted language translating 
machine comprising: a morpheme analyzer for 
separating a source language sentence, trans- 
mitted from a communication appliance, into 
morphemes: a syntax analyzer for analyzing the 
syntax of a string of the morphemes; a 
converter for converting a syntactic structure of 
the input sentence into a syntactic structure of 
the target language: a sentence generator for 
generating a translated sentence according to 
the syntactic structure of the target language; a 
first storage unit for storing character data 
forming the source language sentence; a 
character data writing device for sequentially 
writing the character data; a character data 
reading device for reading the character data 
from the first storage unit after a predetermined 
time subsequent to the writing of the character 
data into the first storage unit; a second 
storage unit for storing the character data read 
out from the first storage unit: a discriminator 
for determining whether or not the character 
data read out by the character data reading 
device represents the end of one sentence; and 
a translation starting means operable, when the 
discriminator indicates that the character data 
read out represents the end of one sentence, to 
initiate a translation with respect to the charac- 
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ter data representative of such one sentence 
and stored in the second storage unit. 

5. A computer assisted language translating 
machine comprising a morpheme analyzer for 
separating a source language sentence, trans- 
mitted from a communication appliance, into 
morphemes to provide information including 
parts of speech of the morphemes with the use 
of at least a fixed main dictionary; a syntax 
analyzer for analyzing the syntax of a string of 



the morphemes, which have been separated by 
the morpheme analyzer, with the use of a 
dictionary and grammatical rules, a converter 
for converting a syntactic structure of the input 
sentence, analyzed by the syntax analyzer into 
a syntactic structure of the target language and 
a sentence generator for generating a trans- 
lated sentence according to the syntactic 
structure of the target language converted bv 
the converter. 
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